Appl. Chem. Eng., Vol. 29, No. 4, August 2018, 382-387
https://doi.org/10.14478/ace.2018.1028

Article

(J)_LT_

Pd-Ni-YSZ HIIS 0[22t +37|-0[i=lEtt SEHE HIS
Hy=x
7:17];].]6L 37 o %] F- 8k}

(20189 3€¥ 149 FH<,

2018 39 23 AAL 2018 39 27 A=)

Reaction Characteristics of Combined Steam and Carbon Dioxide Reforming of
Methane Reaction Using Pd-Ni-YSZ Catalyst

Sung Su Kim

154-42 gwanggyosanro, Youngtong-ku, Suwon-si, Gyeonggi-do 16227, Korea
(Received March 14, 2018, Revised March 23, 2018; Accepted March 27, 2018)

= =
2 AFoll M= PA-Ni-YSZ Fvl9] FE] I F5EHe 7t A whE 570 kstek A 531 kg 548 F7t
’6‘}%3} Zuj= 2o JE o)l oFA tlA FEE AxzEen F9 7FAE CHYCOyH0 ratios 2+2t 3}274] 3l
Saetlth L A7 2 o See nwsty v tAad JE SulE AFESE S W CHyg CO, A 3HE0]
AubH o 7 gE o, T4 CHYCO/H:0 ratioS 1 : 0.5 : 0.52 3312 u] Hy/CO ratio”} 21 71EA 225
Aot SHAIRE & H el o)& Wk AlZF 6 h o] % CHy AgHgo] I 7433 OU% 48 Zsk7E 0.19014] OSE 17}0}
Sitt. o] & s dsty] f38te]l ¥3 =+ 7F22] CH/COyH,0 ratios ZZ* dsto] g v &S HHslet A9, 1 119
HEZE 7IAE 358 2 &4 FF A& o U4 drot 7besiglon Askg AA vug 52 "ZOE

ex9e salargin)

Abstract

In this study, the reaction characteristics of combined steam and carbon dioxide reforming of methane (CSCRM) reaction
using Pd-Ni-YSZ catalyst were investigated according to types of catalysts and gas compositions. Catalysts were prepared
in the form of powder and porous disk. The injected gases were supplied at different ratios of CH#/CO»/H,0. As a result,
the conversion of CHs and CO, was improved as a result of using the porous disc type catalyst as compared with that of
the powder type catalyst. When the CH4/CO»/H,O ratio of the feed gas was 1 : 0.5 : 0.5, the Ho/CO ratio was adjusted close
to 2. However, after 6 hours of the reaction, CH4 conversion was partially reduced by the carbon deposition and the pressure
drop increased from 0.1 to 0.8. This issue was then solved by optimizing the water content. As a result, it was confirmed

that the durability was secured by preventing the carbon deposition when the gas was supplied at a CH4/CO,/H,O ratio of 1 :
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1, and the conversion rate was maintained at a relatively high level.
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Figure 1. Schematic of the reactor system.
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Figure 2. The CH; and CO, conversions of the powder type
Pd-Ni-YSZ catalyst and porous disc type Pd-Ni-YSZ catalyst for
CSCRM reaction at 800 C.
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Figure 3. The CH; and CO, conversions versus time on stream over

powder type Pd-Ni-YSZ catalyst and porous disc type Pd-Ni-YSZ

catalyst for CSCRM reaction at 800 C.
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Figure 4. The CH; and CO, conversions of the porous disc type
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